SUPPLEMENTARY EXPERIMENTAL PROCEDURES Materials
Poly(lactic-co-glycolic) acid (PLGA) 50:50 , N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (EDC-HCl) 99%, Nhydroxysuccinimide (NHS) 98%, triethylamine 98%, 6-aminocaproic acid (titration powder), 1,6-hexanediamine 98%, N-isopropylacrylamide ≥99%, Nisopropylmethacrylamide 97%, acrylamide >99%, N,N'-methylenebis(acrylamide) 99%, ammonium persulfate ≥98%, Span® 80, polyN-isopropylacrylamide (PNIPAM) amine terminated (PNIPAM-NH 2 ) average Mn 5000 and IR-820 80% dye were purchased from Sigma-Aldrich (Germany). The solvents Hexadecane, ReagentPlus®, 99%, dimethylformamide anhydrous (DMF) 99.8%, ethyl acetate (AcEt), dichloromethane (DCM) and acetone HPLC were also acquired from Sigma-Aldrich (Germany) while methanol (HPLC quality) was obtained from Acros Organics (Belgium). Free endotoxin water was purchased from Alfa-Aesar (UK) while paraformaldehyde 4% in PBS was acquired from Affymetrix (UK) and absolute ethanol from Merck (Germany).
Dialysis membranes benzoylated with an average flat width of 9 mm and molecular weight cut off of 2 kDa were purchased from Sigma-Aldrich (Germany). Silica gel with particle size 63-100 μm (150-230 mesh ASTM) was purchased from Riedel-de Haën (Germany).
Synthesis of PLGA and PNIPAM tagged materials

Synthesis of IR820-COOH
A round bottom flask containing 150 mg of IR-820 (80% dye, 0.141 mmol, 1 eq.) and 63 mg of 6-aminocaproic acid (0.480 mmol, 3.4 eq.) was purged with argon prior to the addition of 5 mL of dry DMF and 0.1 mL of triethylamine. The green solution was stirred and heated in a pre-warmed oil bath at 85 °C for 3 h under argon atmosphere and protected from the light. The mixture upon reaction turned into a deep blue colour and after completing the reaction time the stirring was stopped, the reaction was cooled down and the solvent evaporated under vacuum to dryness. The crude was purified by column chromatography using a polarity gradient (ethyl acetate-methanol 7:3 to 3:2).
The efficiency of the reaction was 78.7% obtaining 105 mg of IR820-COOH.
Synthesis of IR820-NH 2
A round bottom flask containing 150 mg of IR-820 (80% dye, 0.142 mmol, 1 eq.) and 20.52 mg of 1,6-hexanediamine (0.142 mmol, 1 eq.) was purged with argon. 25 mL of dry DMF and 0.1 mL of triethylamine were added. The green solution, under argon atmosphere, was protected from the light, stirred and heated in a pre-warmed oil bath at 85 °C for 3 h. After completing the reaction time the stirring was stopped, the blue mixture was cooled down and the solvent evaporated under vacuum to dryness. The crude was purified by column chromatography using a polarity gradient (ethyl acetatemethanol 7:3 to pure methanol) obtaining an efficiency of 47.7% (63 mg of IR820-NH 2 ).
Synthesis of PLGA-IR820
The carboxylic group of the polymer was first activated through reaction with EDC and NHS followed by the coupling reaction with IR820-NH 2 . Then, 100 mg of PLGA (3.2 μmol, 1 eq) were stirred with 6.1 mg of EDC (32 μmol, 10 eq.) and 3.7 mg of NHS (32 μmol, 10 eq) in 1 mL of dry DMF under argon atmosphere at room temperature. After 2 h of reaction, a solution of IR820-NH 2 was prepared under argon atmosphere in a round bottom flask, protected from the light with 3.6 mg of IR820-NH 2 (3.8 μmol, 1.2 eq.) dissolved in 134 μL of triethylamine-dry DMF (20 μL in 2 mL of DMF, 15.2 μmol, 4 eq.) and 100 μL of dry DMF. The content of the vial was then added to the dye mixture and later washed with a total amount of 600 μL of dry DMF. The mixture was stirred at room temperature overnight protected from the light. After, the solvent was evaporated to dryness under vacuum and the solid obtained was purified dissolving it in acetone (3 mL) and precipitated with methanol (30 mL) for 3 times. 93 mg of polymer were obtained (90% efficiency).
Synthesis of PNIPAM-IR820
In this procedure, the carboxylic group of IR820-COOH was first activated through reaction with EDC and NHS followed by the coupling reaction with PNIPAM. In a round bottom flask protected from the light, 20.6 mg of IR820-COOH (21.8 μmol, 1.2 eq.) were stirred with 16.8 mg of EDC (87.6 μmol, 4.8 eq.) and 10 mg of NHS (86.9
μmol, 4.8 eq.) in 1 mL of dry DMF under argon atmosphere at room temperature. After 2 h of reaction, a solution of PNIPAM was added under argon atmosphere over the activated IR820-COOH. PNIPAM (100 mg, 18.2 μmol, 1 eq.) was dissolved in 800 μL of dry DMF and 6.8 μL of triethylamine (92.5 μmol, 5 eq.) added as a solution in DMF (40 μL TEA in 1 mL of DMF, 170 μL of the solution). The vial was washed with 500 μL of dry DMF and the solution added to the reaction mixture. The mixture was stirred at room temperature overnight and protected from the light. After, the solvent was evaporated to dryness under vacuum, methanol was added to remove the remaining DMF in the crude reaction and the solid obtained was purified by dialysis against water for 3 days. After lyophilisation, 86 mg of PNIPAM-IR820 were obtained (78% efficiency).
Preparation of fluorescent labeled polymeric nanoparticles
Labeled PLGA by the amino-modified IR820 (PLGA-IR820-NH2), PLGA encapsulating the NIR dye (PLGA-IR820 encapsulated), tagged PNIPAM by the acidicmodified IR820 added during the polymer synthesis (PNIPAM-IR820-COOH) or after the synthesis (PNIPAM-IR820-COOH post-synthesis), labeled PNIPAM microgels by the fluorophore (PNIPAM-IR820 microgels) and tagged PNIPAM microparticles (MPs)
by IR820 (PNIPAM-IR820 microparticles) were prepared as follows. The tagged nanoparticles (NPs) were synthesized with the pre-labeled materials (PLGA IR820-NH 2
NPs and PNIPAM-IR820-COOH NPs) or were first synthesized and then labeled with the modified dye (PNIPAM-IR820-COOH post-synthesis NPs) or with the commercial IR-820 (PLGA-IR820 encapsulated NPs, PNIPAM-IR820 microgels and PNIPAM-IR820 microparticles).
Preparation of PLGA nanoparticles
50 mg of the pre-synthetized PLGA-IR820-NH 2 polymer were dissolved with 150 mg of Pluronic-F68 in 5 mL of ethyl acetate. 10 mL of water were then added to the solution and the mixture was sonicated 25 sec in an ice bath with a sonicator probe at 40% of amplitude. The cloudy suspension was stirred for several hours until the complete evaporation of the organic solvent. The remaining aqueous suspension was centrifuged (10 min, 4500 rpm) to concentrate NPs which were finally resuspended in water to a final volume of 10 mL.
The encapsulation of IR-820 in PLGA (PLGA-IR820 encapsulated NPs) was performed following also the procedure explained above but with slight modifications.
Commercial PLGA-COOH was used and 625 µg of IR-820 were added to the initial ethyl acetate solution. The cleaning centrifugation step was performed twice in order to remove the not encapsulated dye.
Preparation of PNIPAM nanoparticles
25 mg of the corresponding PNIPAM polymer and 125 mg of Pluronic-F68 were dissolved in 5 mL of chloroform and subsequently 10 mL of water were added. The mixture was sonicated for 25 sec with a sonicator probe at 40% of amplitude in an ice 6 bath. The cloudy suspension was stirred at 700 rpm for several hours to evaporate chloroform. The remaining aqueous phase was centrifuged for 10 min at 4500 rpm to remove the supernatant containing the polymeric material not incorporated into the NPs.
NPs were then resuspended in water to a final volume of 10 mL.
Procedure to functionalize pre-synthesized PNIPAM nanoparticles
The carboxylic acid group of IR820-COOH was activated prior to the reaction with PNIPAM. 4.5 mg of the dye (4.54 μmol, 1 eq.) were stirred for 1 h at room temperature with 8.7 mg of EDC (45.4 μmol, 10 eq.) and 5.23 mg of NHS (45.4 μmol, 10 eq.) in 1 mL of water. The activated dye was then added to 10 mL of the PNIPAM nanoparticle suspension (25 mg of PNIPAM, 4.54 μmol, 1 eq.) and the mixture was stirred at room temperature overnight. NPs were finally centrifuged for 10 min at 4500 rpm, the supernatant was removed and the pellet containing the NPs was resuspended in 10 mL of water and centrifuged again to discard the excess of dye and EDC/NHS.
Preparation of PNIPAM microgels
PNIPAm microgels were synthetized following the protocol of Timko et al [1] . Briefly, N-isopropylacrylamide (0.6 g), N-isopropylacrylmethylamine (0.8 g), acrylamide (50 mg) and N,N'-methylenebisacrylamide (80 mg) were dissolved in 150 mL distilled deionized water (DDI) previously degassed with argon at least for 15 min. The solution was again degassed through vacuum-argon cycles and heated to 70 ºC. Ammonium persulfate initiator (5 mL of 20 mg/mL solution in DDI) was then added to the solution with high stirring. After 6 h under argon atmosphere, the reaction was stopped and the particles were dialyzed against DDI water to remove unreacted monomer following lyophilisation. 
Preparation of PNIPAM microparticles
Loading of IR-820 commercial dye in PNIPAM microgels and microparticles
Microgels or MPs were dispersed in water with a final concentration of 5 mg/mL and a polymer/dye weight ratio of 1:10 and kept in contact with the commercial IR-820 dye for 3 days. Then, they were washed twice by centrifugation to discard the nonencapsulated dye and resuspended in water in the case of microgels or in methylcellulose in the case of MPs to obtain homogenous dispersions with a final concentration of 5 mg/mL.
Characterization of tagged polymeric micro-and nanomaterials
The formation of micro-and NPs as well as the modified IR-820 were monitored by UV-vis spectroscopy through a double-beam UV-vis spectrophotometer (PerkinElmer 21.0 ± 0.5 3.9 ± 0.3 12.0 ± 3.5 28.5 ± 6.4 48.6 ± 4.5 Table S2 . 
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